Perturbation method, using the properties of SO (2,1) algebra is applied to get a simple analytical formula for energy eigenvalues of the exponential cosine screened Coulomb potential.
V(r) =
e Ar cos / r . r (1) Its importance lies in the fact that it is used in describing the interaction between an electron and an ionized impurity in both metals and semiconductors [1 -3] . Also, in Ref. [4] it has been used to describe the electron positron interaction in a positronium atom in a solid. The bound state energies of the ECSC potential were first calculated for the 1 s state by a numerical method [1] and for the s states by a variational, perturbation [5] and by the Ecker Weizel [6] approximation. Lai [7] has calculated the energy eigenvalues for all the states by Pade approximation. Hitherto, all the works on the ECSC potential except the perturbation method of [5] 
and the Casimir invariant is
Now choosing 7], T 2 , T 3 in the following way [8] :
a r)
it is easily seen that 7], T 2 , T 3 satisfy the commutation relations (2) .
Introducing the operators T+ = 7] ± / T 2 we obtain from (2) and (3) [T 3 
,T + ] = T + -[r 3 ,71] = -71;
[T_,T + ] = 2T 3 (6) and
The Hermitean representation of the algebra of SO (2,1) generated by T 3 , T± is given by
where n = n r + I + n r being the radial quantum number and / being the orbital angular momentum.
The ECSC potential can be expanded in a power series of the screening parameter A as
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where the potential coefficients V k are given by
where H -E is given by the bracketed portion of (15) divided by 2n exp (-9) and then added by E. Expanding the last three terms of (15) 
Now, we demand that 9 will be such that E will be minimum,
and 
(20 a)
We now give the 'tilt' transformation [9] 
¥" = 0, where *F' = e iT * e V. We take the zeroth-order energy as
E ( nj (9) = (n, I (H-E) n,/>,
As can be seen from Tables 1-4 , our results even in the lowest order agree to within 2% for the entire (17) range of values of /. upto 0.4. In order to compare Table 2 . Energy eigenvalues for the 2 S and 2 p states in atomic units. our perturbation method with that of [5] and [6] we have calculated the energy eigenvalues for A = 0.5 for 1 s state and for Ä = 0.06 for 3 S, 3 p, 3d states and we have got much better agreement than both the References. We remark here that to get the results we had to retain terms of the order of A 5 only, whereas terms of the order of A 21 were needed in [7] to get the results which are within 98 per cent agreement with the results of the present paper. To obtain the energy eigenvalues for larger values of A as well as to calculate the critical screening parameter A c one needs to make tedious but straightforward higher order (in A) calculations.
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